Magnesium deficiency affects mammary epithelial cell proliferation: involvement of oxidative stress.
Low Mg availability reversibly inhibited the growth of mammary epithelial HC11 cells by increasing the number of cells in the G0/G1 phase of the cell cycle. Because low Mg has been reported to promote oxidative reactions, we considered that low Mg-dependent growth arrest was mediated by oxidative stress. Surprisingly, both dichlorofluorescein-detectable reactive oxygen species and hydrogen peroxide-induced oxidative DNA damage were found to be lower in cells cultured in low Mg than in cells grown under control or high-Mg conditions. Gene expression profiling of low- and high-Mg cells showed the modulation of several genes, some regulating cell proliferation. In addition, low Mg cells also displayed overexpression of glutathione S-transferase (GST), leading to increased enzymatic activity. Of note, GST has been shown to modulate cell growth; therefore, we suggest that in low-Mg cells, GST upregulation might have a dual role in protecting against oxidative stress and in modulating cell proliferation.